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Abstract— As broadband is gaining worldwide popularity 

the scope to connect more people via broadband is 

simultaneously increasing. Broadband wireless access 

networks are providing more capacity and coverage. Where 

wired connections are costly and sometimes not easy to 

implement, at those places Wireless networking has offered an 

alternative solution to the problem of information access. They 

have changed the way people communicate and share 

information by eliminating troublesome factors of distance and 

location. This paper presents an outline of broadband 

technologies with bandwidth management.  
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I. INTRODUCTION 

Broadband communication is becoming a foundational 

element of the entire economy, supporting entire industries, 

transforming not only how people work, but how they lead 

their lives. As wireless technology represents an increasing 

portion of the global communications infrastructure, it is 

important to understand overall broadband trends. 

Sometimes wireless and wireline technologies compete with 

each other, but in most instances, they are complementary. 

For the most part, backhaul transport and core infrastructure 

for wireless networks are based on wireline approaches, 

whether optical or copper. This applies as readily to Wi-Fi 

networks as it does to cellular networks.  

The Industrial Revolution during the past two centuries 

produced the most development in the history of mankind. 

But that period of unparalleled growth will be 

overshadowed by the current technological revolution, 

namely, the Information and Communication Technology 

(ICT) revolution. This revolution will not only benefit 

individual citizens but will have a tremendous impact on 

national economies and the global economy as a whole. As 

a result of ever-increasing global connectivity, the amount 

of information that can be transmitted electronically has 

grown exponentially, resulting in unprecedented ease of 

communication in most of the countries. 

To realize the true success of the ICT revolution, 

broadband connectivity is needed, as it is not only 

information that is shared but also voice, images, video, etc. 

There is no agreed definition of broadband, but it is usually 

recognized by its higher transmission speed and „„always-

on‟‟ connectivity. Broadband is at the heart of the 

convergence of telecommunication, information technology, 

and broadcasting. Therefore, there is a great need for 

modern high-tech communication infrastructure since the 

focus of applications is on interactivity rather than just 

information sharing. 

 

There are multiple factors contributing to explosive 

growth in data consumption, but first and foremost is the 

combination of powerful mobile computing platforms and 

fast mobile broadband networks. Despite the number of 

vendors and platform types available on the device side, the 

industry is converging on what might be considered a 

“standard” platform for smart-phones and also one for 

tablets. Even if implemented differently, these platforms 

have the capabilities shown in Figure 1. 

 

 
 

 

Figure 1: Modern Mobile Computing Platform and Data 

Consumption 
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The rich capabilities of these mobile platforms enable 

them to consume ever larger amounts of data through 

activities such as music and video streaming, social 

networking, cloud-based synchronization and applications, 

Web browsing, and content downloading. 

 
Table 1: Data Consumed by Different Streaming Applications 

 
 

With declining voice revenue, but increasing data revenue, 

cellular operators face a tremendous opportunity in 

continuing to develop their mobile broadband businesses. 

Successful execution, however, means more than just 

providing high speed networks. It means addressing demand 

that is growing at an extremely rapid rate. It also means 

nurturing an application ecosystem, delivering 

complementary services, providing a compelling customer 

experience, and supplying attractive devices. These are all 

areas in which the industry has done well.  

 

II. WIRELESS VERSUS WIRELINE 

 

Wireless technology is playing a profound role in 

networking and communications, even though wireline 

technology such as fiber has inherent capacity advantages.  

The overwhelming global success of mobile telephony and 

now the growing adoption of mobile data conclusively 

demonstrate the desire for mobile-oriented communications. 

Mobile broadband combines compelling high-speed data 

services with mobility. Thus, the opportunities are limitless 

when considering the many diverse markets mobile 

broadband can successfully address. Developed countries 

continue to show tremendous uptake of mobile broadband 

services. Additionally, in developing countries, there is no 

doubt that 3G and 4G technology will cater to both 

enterprises and their high-end mobile workers and 

consumers for whom mobile broadband can be a cost-

effective option competing with digital subscriber line 

(DSL) for home use.  

Relative to wireless networks, wireline networks 

have always had greater capacity and historically have 

delivered faster throughput rates. Even if mobile users are 

not streaming full-length movies in high definition, video is 

finding its way into an increasing number of applications 

including education, social networking, video conferencing, 

business collaboration, field service, and telemedicine. Over 

time, wireless networks will gain substantial additional 

capacity through all the methods discussed in the next 

section, but they will never catch up to wireline. One can 

understand this from a relatively simplistic physics analysis:  

 Wireline access to the premises or to nearby nodes uses 

fiber-optic cable.  

 Capacity is based on available bandwidth of 

electromagnetic radiation. The infra-red frequencies 

used in fiber-optic communications have far greater 

bandwidth than radio.  

 The result is that just one fiber-optic strand has greater 

bandwidth than the entire usable radio spectrum. 

 

III. BROADBAND TECHNOLOGY 

Broadband Technologies are very useful in all respect of 

life utilities. Following are the recent technologies:  

 

a) Wi-Fi: Wi-Fi is the first high-speed wireless technology 

to enjoy broad deployment, most notably in hotspots around 

the world – including homes and offices, and increasingly 

cafes, hotels, and airports. In specification Wi-Fi hotspots 

became popular almost immediately and have been 

applauded by road warriors for their ability to improve 

productivity. Wi-Fi is limited, however, by its range: high-

speed connectivity is possible only as long as a user remains 

within range of the wireless access point, which is optimum 

within 300 feet. Wi-Fi was one of the earliest high-speed 

wireless data technologies and now benefits from a broad 

availability of supporting products and technologies. Intel 

Centrino mobile technology optimizes performance in 

mobile data platforms, helping users get the most from the 

expanding Wi-Fi infrastructure. Some of the newest 

platforms even support multiple Wi-Fi standards (e.g. 

802.11a, b and/or g) for compatibility among several 

wireless networks. 

 

b) WiMAX: WiMAX is an emerging technology that will 

deliver last mile broadband connectivity in a larger 

geographic area than Wi-Fi, enabling T1 type service to 

business customers and cable/DSL-equivalent access to 

residential users. Providing canopies of coverage anywhere 

from one to six miles wide (depending on multiple 
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variables), WiMAX will enable greater mobility for high-

speed data applications. With such range and high 

throughput, WiMAX is capable of delivering backhaul for 

carrier infrastructure, enterprise campuses and Wi-Fi 

hotspots. WiMAX will be deployed in three phases. Phase 

one will see WiMAX technology using the IEEE 802.16d 

specification deployed via outdoor antennas that target 

known subscribers in a fixed location. Phase two will roll 

out indoor antennas, broadening the appeal of WiMAX 

technology to carriers seeking simplified installation at user 

sites. Phase three will launch the IEEE 802.16e 

specification, in which WiMAX-Certified* hardware will be 

available in portable solutions for users who want to roam 

within a service area, enabling more persistent connectivity 

akin to Wi-Fi capabilities today. 

 

c) 3G: 3G is an ITU specification for high-speed wireless 

communications. This worldwide wireless connection is 

compatible with GSM, TDMA, and CDMA. Next-

generation 3G cellular services will provide a long-range 

wireless access canopy for voice and data. Carriers 

worldwide are now in the process of deploying 3G network 

infrastructure across urban, suburban and highly trafficked 

rural areas. Next-generation 3G cellular services will create 

broad-range coverage for data access across wide 

geographic areas, providing the greatest mobility for voice 

communications and Internet connectivity. 3G services will 

enable highly mobile users with laptops and other wireless 

data devices to bridge the gap between higher bandwidth 

WiMAX hot zones and Wi-Fi hotspots. New devices 

optimized for 3G communications are beginning to reach 

the marketplace. Such devices include cell phones that can 

also provide interactive video conferencing, as well as 

PDAs that can provide full-playback DVD services. 3G 

technologies are designed to provide the greatest mobility 

and are intended for devices whose primary function is 

voice services with additional data applications as a 

complement to those services. 

 

d) UWB: Ultra-Wideband (UWB) is a future wireless 

personal area network (WPAN) technology capable of high 

throughput (up to 400Mbps) at very short range (less than 

30 feet). UWB will likely be utilized to enable wireless USB 

access for connecting computer peripherals to a PC and 

multiple components in the consumer electronics stack – 

e.g. home theater equipment. UWB has the throughput 

capability to simultaneously distribute multiple high 

definition video streams. Intel engineers are working with a 

variety of industry leaders to develop a standard UWB radio 

platform. Made up of two core layers – the UWB radio layer 

and the convergence layer – the UWB platform will serve as 

the underlying transport mechanism for different 

applications that would operate on top of the single radio, 

such as wireless universal serial bus (USB), IEEE 1394, the 

next generation of Bluetooth and Universal Plug and Play. 

 

IV. THE NEED FOR BROADBAND WIRELESS IN 

DISASTER AND EMERGENCY RESPONSE 

 

Broadband wireless connectivity can provide significant 

capabilities at a disaster or emergency site to increase the 

safety of the responders and to increase the effectiveness of 

the response. A number of related factors are increasing the 

need for high data rate network connectivity for disaster and 

emergency response. Brief summary of these factors are 

given below:  

 The disaster and emergency management community 

has, over time, developed effective processes to 

respond to crises. An Incident Command System (ICS), 

customized to the scale and nature of the event, is used 

by federal, state, and local agencies responding to a 

crisis. 

 Existing communications support is focused on voice. 

Land mobile radio (LMR) systems can provide local 

and regional connectivity, while cellular telephone 

systems can provide national connectivity. However, 

data connectivity is becoming increasingly important as 

part of the IT infrastructure required for the ICS. 

 Communications is required locally within the disaster 

site, within the local region, and nationally (or even 

globally in some cases). Thus, there is a need for at 

least three tiers of communications infrastructure: 

(i) local connectivity, e.g., using wired and 

wireless local area network (LAN) 

technology;  

(ii) backbone or backhaul connectivity, which is 

the focus of our work; 

(iii) wide area network (WAN) connectivity in the 

form of the global Internet or a private 

network. The backbone network may connect 

directly to the WAN or a fourth component – 

realized using satellite communications or 

terrestrial wireless – may be needed to 

connect the backbone to the WAN. 

 Responders cannot rely solely on the public 

communications infrastructure. It may be destroyed or 

largely destroyed by the disaster, it may be non-existent 

as is the case in many rural areas, or it may be saturated 

by public safety users, the press, and others. 

 There is an increasing need for interoperability to 

support multi-agency response. Large scale disasters 

require response by agencies in adjoining jurisdictions. 

Many incidents also require the involvement of 

multiple federal, state, and local agencies with different 

charters. The lack of interoperability is most evident 

today with LMR systems where, for example, fire 

fighters from one city cannot communicate directly 

with fire fighters from an adjoining city who are trying 

to assist. 

 The communications infrastructure must be flexible to 

satisfy a variety of situations. Different locations and 
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different types of emergencies and disasters may 

require use of different applications, connectivity for 

different types of end-user equipment, support for 

different types of users, operation in different 

environments, etc. Clearly, all equipment used for 

emergency and disaster response must be rugged to 

survive transport and harsh conditions and easy to use 

by responders who need technology to be “transparent” 

so that they may focus on life-critical tasks. It is also 

important to note that responders are focused on their 

immediate and critical mission. Technology that shows 

clear, immediate, and significant benefits will likely be 

adopted. Technology that is confusing, ineffective, or 

requires significant training will likely be ignored. 

 

 

V. BANDWIDTH MANAGEMENT 

 

Given huge growth in usage, mobile operators are either 

employing or considering multiple approaches to manage 

bandwidth:  

 More spectrum. Spectrum correlates directly to 

capacity, and more spectrum is becoming available 

globally for mobile broadband. In the U.S., the FCC 

National Broadband Plan seeks to make an additional 

500 MHz of spectrum available by 2020.   

 Unpaired spectrum. Technologies such as HSPA+ and 

LTE allow the use of different amounts of spectrum 

between downlink and uplink. Additional unpaired 

downlink spectrum can be combined with paired 

spectrum to increase capacity and user throughputs.  

 Increased spectral efficiency. Newer technologies are 

spectrally more efficient, meaning greater aggregate 

throughput in the same amount of spectrum. Wireless 

technologies such as LTE, however, are reaching the 

theoretical limits of spectral efficiency and future gains 

will be quite modest, allowing for a possible doubling 

of LTE efficiency over currently deployed versions. 

 Combining uplink gains with downlink carrier 

aggregation. Operators can increase network capacity 

by applying new receive technologies at the base station 

(e.g., large scale antenna systems) that do not 

necessarily require standards. This can be combined 

with added capacity on the downlink from carrier 

aggregation. This type of deployment flexibility 

suggests that regulators should consider licensing just 

downlink spectrum in some cases, since that is where it 

is generally most needed.  

 Wi-Fi. Wi-Fi networks offer another means of 

offloading heavy traffic, especially as the number of 

Wi-Fi hotspots increases and connections become more 

seamless. Wi-Fi adds capacity since it offloads onto 

unlicensed spectrum. Moreover, since Wi-Fi  signals 

cover only small areas, Wi-Fi achieves both extremely 

high frequency re-use, as well as high bandwidth per 

square meter across the coverage area.  

 Off-peak hours. Operators can offer user incentives or 

perhaps fewer restrictions on large data transfers that 

occur at off-peak hours such as overnight.  

 Quality of service (QoS). By prioritizing traffic, 

certain traffic such as non-time-critical downloads can 

execute with lower priority, thus not affecting other 

active users.  

 Innovative data plans. Creative new data plans 

influencing consumption behavior including tiered 

pricing make usage affordable for most users, but 

discourage excessive or abusive use. 

 Explore new methods for the future. Recently there 

has been a considerable amount of discussion about 

spectrum sharing. Although a promising approach for 

better spectrum utilization in the long term, spectrum 

sharing will require new technologies, as well as 

spectrum coordination, items that could take ten years 

or more to develop and commercialize. 

It will take a creative blend of all of the above to 

make the mobile broadband market successful and to 

enable it to exist as a complementary solution to wired 

broadband. 

 

VI. BENEFITS 

 

To ensure that the goal for access to broadband is met, the 

Federal Communications Commission (FCC) is reaching 

out to businesses, consumers and municipalities alike so that 

no community is left behind. Broadband deployment is so 

crucial because of the many ways it touches people‟s lives. 

Broadband services provide users high-speed access to data, 

video, audio and voice services all over one connection and 

bringing tremendous benefits and achieving important goals. 

 Education. Distance learning and Internet research are 

enabled, allowing students anywhere to access 

resources and obtain realtime instruction from qualified 

educators that might not otherwise be available in their 

local community. 

 Healthcare. Remote or small clinics can be connected 

to experts and medical centers throughout the country, 

broadening access to medical expertise and specialties. 

 Jobs & Productivity. The availability of broadband 

access is critical to attracting new businesses and giving 

existing businesses the ability to compete. With 

broadband access, worker productivity increases, jobs 

are created, and wages and the tax base grow. 

 Homeland Security. Local public safety officials can 

get timely access to the information they need to assess 

and act on threats. In times of crisis or a natural 
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disaster, getting accurate information to residents can 

be a life saver. Informed citizens are better prepared to 

help themselves and their neighbors in times of need. 

 

 
Figure 2 : Relative Volume of Subscribers Across Wireless 

Technologies 

 

 

VII. HELP BY LOCAL GOVERNMENTS  

 

Local governments can play an active role to bring the 

advantages of wireless broadband to their citizens. 

 Permits. In order to deploy a wireless network, 

operators typically must mount small, safe antennas to 

towers, buildings, or other tall structures and, in many 

cases, on their customers‟ rooftops. A WISP may need 

the appropriate permits for the placement of antennas 

necessary to ensure system coverage. With respect to 

equipment on the customer‟s premises, however, 

federal regulations generally prohibit local jurisdictions 

from requiring permits.  

 Access to Rights-of-Way and Public Property:  

Sometimes local governments control access to the 

most beneficial structures (such as a water tower or 

high rooftop) that would enable a WISP to reach a large 

portion of the community. Some WISPS may also use 

access to smaller structures in rights-of-way, such as 

streetlights or telephone poles to set up their networks. 

 Flexibility:. WISPs often vary in size and use different 

and multiple frequencies. They may have very different 

requirements and economies than the cellular telephone 

and other operators with whom local governments may 

be accustomed to dealing. In order to bring the benefits 

of broadband to their communities, municipalities may 

need to work closely with the WISP to ensure that the 

WISP is able to move forward and that the greatest 

benefit is brought to the community in terms of service. 

 

CONCLUSION 

 

Mobile broadband has become the leading edge in 

innovation and development for computing, networking, 

and application development. There are now more 

smartphones shipped than personal computers. As 

smartphones and other mobile platforms, such as tablets, 

increase their penetration levels, they will continue 

driving explosive growth in data usage, application 

availability, 3G/4G deployment, and revenue.  

The growing success of mobile broadband, 

however, mandates augmentation of capacity to which 

the industry has responded by using more efficient 

technologies, deploying more cell sites, planning for 

sophisticated heterogeneous networks, and offloading 

onto either Wi-Fi or femtocells. Some governments that 

want to lead the mobile broadband technology revolution 

have responded with ambitious plans to supply more 

spectrum, while other governments still need to do more 

by providing more harmonized spectrum soon. 

At the end of the Broadband Wireless Era, 

billions of people worldwide will be communicating 

wirelessly using devices and services not yet designed. 

Many of these people will have access to multiple 

technologies that will allow them choices for an always 

best-connected advantage. Intel and the members of the 

Intel Communications Alliance are helping define the 

Broadband Wireless Era through innovative, wireless-

optimized silicon building blocks and platforms, 

collaboration with other industry leaders on technology 

and infrastructure design, and the development of new 

standards. 
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